I.
Introduction
Reflecting the trend toward a greater integration of world capital markets, international diversification of investment portfolios has recently received widespread attention at both the academic and practitioner levels. Originally, Grubel (1968) extended the concept of modern portfolio analysis, pioneered by Markowitz (1952) and Tobin (1958) , to global markets. He argued that international portfolio diversification is the source of an entirely different world welfare gain, distinguishable from both the gains from trade and the productivity gains from international factor movements. This insight provided the stimulus for a series of studies, such as Levy and Sarnat (1970) , Solnik (1974) , and Lessard (1976) , which collectively established a convincing case for international portfolio diversification.
More recent studies, including Eun and Resnick (1988) and Jorion (1985) , have shown i) that hedging foreign exchange risk can potentially increase the gains from international diversification, and ii) that it is important to control parameter uncertainty in order to capture the potential gains from international diversification. In other words, investors can substantially benefit from international diversification when they properly control foreign exchange and parameter uncertainties. When neither of these uncertainties are controlled, however, investors may not be able to realize enough of the potential benefits to justify international investment.
Instead, they should invest domestically.
It is pointed out that the previous literature was mostly focused on international diversification of stock portfolios. Despite the fact that the international bond market is at least as large as the international stock market in tenos of market capitalization value and is perhaps more integrated than the latter, international diversification of bond portfolios has received much less attention. This seems to mirror the fact that, in general, more empirical work has been done applying modem portfolio theory to the equities market than the fixed-income market. Moreover, the empirical studies of international bond diversification that have been done are still preliminary
and not in complete agreement with one anotheLFor example. Levy and Lerman (1988) show in an ex post study that a U.S. investor who diversified across world bond markets could have earned more than twice the mean rate of return on a U.S. bond portfolio, at the same risk level.
Similarly, Jorion (1987) showed that over the ten year period ending May 1987, a world valueweighted index of government bonds produced superior risk-return performance in comparison to a U.S. government bond index. Additionally, he showed that a hedged equal-weighted index would have produced about the same mean return as the U.S. government bond index, but with less than half the volatility. In contrast, Burik and Eunis (1990) claim that the risk and return characteristics on non-dollar bonds raise questions regarding their role in diversified portfolios of U.S. investors.
They claim that U.S. investors receive no reliable compensation for bearing the currency risk inherent in foreign bonds. Moreover, while hedging can reduce the volatility due to exchange rate changes, the additional costs reduce expected return materially. They conclude that foreign bonds are a diversification opportunity many U.S. investors can afford to pass up.
In addition, most of the previous literature examined the issue from the viewpoint of U. S.
investors. Relatively little is known about international portfolio diversification from the perspective of non-U.S. investors. As a result, it is not clear at present whether or not and to what extent the general findings of the literature are applicable to non-U.S. investors.
In this study, we analyze the gains from international diversification from the Japanese as well as the U.S. perspective, and make comparisons between the results obtained. Our analysis encompasses both the international stock and bond markets. As is well known, Japan emerged as the world's largest creditor nation during the 1980s, heavily investing in financial securities of other nations. Specifically, the main objectives of the paper are to: i) evaluate the 'potential' gains from international diversification from the Japanese and U.S. perspectives; ii) analyze the effect of exchange rate uncertainty on international bond and stock portfolios, and iii) evaluate the out-ofsample period performance of a1temative 'ex ante' investment strategies designed to control for parameter uncertainty, both with and without exchange risk hedging.
The organization of the paper is as follows. In Section II, we conduct an ex post analysis of the gains from international diversification of bond and stock portfolios from U.S. and Japanese perspectives, without considering the problem of parameter uncertainty. In Section III, we investigate the effect of exchange rate uncertainty. In Section IV, we evaluate the performance of various ex ante diversification strategies. Section V offers a summary and concluding remarks.
ll.
The Gains from International Diversification: An Ex Post Analysis
In this section, the potential gains from international diversification are determined by solving for the optimal international (tangency) portfolios and then comparing their risk-return characteristics to those of domestic portfolios. Seven major markets are considered: Canada (CA), France (FR), Germany (GE), Japan (JA), Switzerland (SW), the United Kingdom (UK), and the United States (US).l In solving the optimal international portfolios, monthly return data for From the historical return data, we first computed the mean, standard deviation and correlation matrix in terms of both the U.S. dollar and the Japanese yen. The results are presented in Table I . A few points are noteworthy. First, stocks have higher mean returns than bonds in both the dollar and the yen; in fact, the highest return bond market, i.e., Japan, has a lower return than the lowest return stock market, Switzerland. Of course, risk tends to be higher for the stock markets than for bonds markets. It is also noted that in both numeraire currencies, Japan (Switzerland) registered the highest (lowest) return among international bond markets as well as among stock markets. Second, the 'inter-correlatiollS' among bond and stock markets tend to be somewhat lower than the 'intra-correlations' among stock markets or among bond markets.
Specifically, in terms of the dollar (yen), the average value of the inter-correlations among bond and stock markets is .31 (.25) while the average value of intra-correlations is .51 (.37) for the bond markets and .44 (.41) for the stock markets. It is noted, however, that the inter-correlation is quite high between the bond and stock markets of the same country, with the exception of the numeraire currency country, which most likely reflects the same currency factor. Third, the correlation matrix confirms the well known fact that correlations tend to be high among the continental European countries, i.e., France, Germany and Switzerland, and also between the two North American countries, Canada and the U.S.
Additionally, Table I presents the mean return and standard deviation of each national bond and stock index in the respective local currency numeraire. Comparison of the local currency returns with the corresponding dollar returllS implies that over the sample period the dollar appreciated against the Canadian dollar, French franc and British pound, and depreciated against the West German mark, Japanese yen and Swiss franc. A similar comparison of the local currency returns against the yen returns indicates that the yen appreciated versus all the others.
Using the parameter values provided in Table I as input data, we solved the optimal international (tangency) portfolios for U.S. and Japanese investors. To simplify the analysis, we 4 assume that the monthly risk-free rate is zero. It is also assumed that investors can take short positions and use the short sale proceeds. Switzerland receives a minuscule weight, .06%, and Canada receives a negative weight, -5.79%.
In the optimal mixed portfolio of bonds and stocks, the largest positive weights are given to the U.S. bonds (51.45%) and Japanese stocks (36.5%), followed by the French and German bonds and U.S. stocks.
When the Japanese yen is used as the numeraire, on the other hand, the Japanese market receives the largest weight in the optimal bond portfolio as well as the optimal stock portfolio.
This reflects the high returns and low risks, in terms of yen, of the Japanese securities? Apart from the Japanese markets, the French and U.S. markets receive positive weights in the optimal international portfolios of the Japanese investors. It is also noted that the German securities tend to receive negative weights in the Japanese optimal portfolios, while the opposite is true in the U.S.
optimal portfolios. This, of course, reflects the effect of numeraire currency.
Table II also provides the risk-return characteristics of the optimal in~ernational portfolios, together with those of the domestic portfolios. As can be expected, Table II shows that each international portfolio has a higher Sharpe ratio (SHP), I.e., reward-to-variability, than the corresponding domestic strategy. This, of course, implies that investors, both U.S. and Japanese, can potentially benefit from international diversification; the potential gains, however, are much greater for U.S. investors than for Japanese investors. 3 'The upper-right (lower-left) triangle provides the correlation matrix in dollar (yen) terms. ME and SO, respectively, denote the mean return and standard deviation of returns. .00 .00 .00
l'he variances are computed using monthly percentage returns.
Examination of the Table II indicates that for Japanese investors, the gains from international diversification accrue in terms of lower risk, not in terms of higher return. For U.S.
investors, on the other hand, the gains accrue not so much in terms of a lower risk as in terms of a higher return. Consider, for example, the case of stock investment. By holding the optimal international portfolio instead of the U.S. stock market index, U.S. investors can substantially increase the mean return from 1.34% to 1.72% and, at the same time, moderately reduce the risk from 4.60% to 4.19%. Japanese investors, on the other hand, can reduce the risk from 4.41 % to 3.65% at the cost of reducing the mean return from 1.66% to 1.55% by holding the optimal international portfolio, rather than the Japanese stock market index.
m. (I) where R i is the local currency rate of return on the ith market and e i is the rate of appreciation of the local currency against the dollar.
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The variance of the dollar rate of return can be decomposed as follows:
where Ll.Var represents the contribution of the cross product term, R;ei' to the variance of the dollar rate of return. Of course, the same formula will apply to the variance of the yen rate of (2) return, Var(R;I), when the variable ei is redefined as the rate of appreciation of the local currency against the yen. uncertainty substantially increases the risk of foreign investment, whether bonds or stocks, regardless of the numeraire currency. However, it is also noted from the tables that the effect of exchange rate uncertainty on the risk of foreign investment is much more significant for bond investment than for stock investment. This is due to the fact that stocks have much higher volatility of local currency returns than bonds. In fact, the variance of exchange rate changes is always greater than that of local bond returns but less than that of local stock returns in both numeraire currencies, with the sole exception of the Canadian bond in dollar terms.
Consider, for instance, the case of Swiss bonds. The Swiss bond market has a local currency variance of only 1.14 percent squared but the variance becomes 21.16 percent squared in terms of the U.S. dollar. This dramatic increase in variance reflects the variance of the exchange rate, 17.64 percent squared, as well as the covariance of the exchange rate change with the local bond market return, 2.34 percent squared. Examination of the tables shows that, more often than not, the covariances between the exchange rate changes and local market returns add to the risk of foreign investment. It is noted that the contribution of the cross product term to the risk of foreign investment, AVar, is rather insignificant.
Considering that investors are likely to hold multi-currency portfolios, it is useful to extend the above analysis to a portfolio context. The variance of dollar portfolio returns can be written as follows:
Var~$) = I:iI:jXiXjCov(R;,R) + I:iI:jXi:<.iCov(ei,ej) + 2I:iI:jXi:<.iCov(Ri,ej),
where Xi represents the fraction of wealth invested in the i lb bond or stock market. The exchange rate uncertainty contributes to the overall risk of the portfolio through the second and the third terms of equation (3).
To empirically examine the effect of fluctuating exchange rates on the portfolio risk, we construct equally-weighted portfolios ofthe seven markets. 'The portfolio variances are computed using the monthly percentage returns. The relative contribution of the individual components to the total portfolio risk appear in parentheses.
uncertainty accounts for about 30% of portfolio risk in terms of both the dollar and the yen. It is noted that the cross-covariances among local market returns and the exchange rate changes contribute relatively little to the risk of stock portfolios. In the case of bond portfolios, on the other hand, the exchange rate uncertainty accounts for about 77% of the variance of dollar portfolio returns and 65% of the variance of yen portfolio returns. It is noted that the crosscovariance terms contribute significantly to the risk of dollar bond portfolio, but reduce the risk of yen bond portfolio. In the case of mixed portfolios comprising both bonds and stocks, the exchange rate uncertainty accounts for about 59 % (52 %) of the variance of dollar (yen) portfolio returns.
The preceding analysis indicates that exchange risk is not very much diversifiable in the context of multi-currency portfolios, and that hedging exchange risk can potentially increase the gains from international diversification, especially in the case of bond investment. This observation leads one to consider the use of foreign exchange forward contracts as a tool for exchange risk management.
As an example, assume that the U.S. investor sells the expected foreign currency proceeds forward. In dollar terms, it amounts to exchanging the uncertain dollar return
(1 + E(R;»(l + e) -1 for the certain dollar return (1 + E(RD)(1 + fD -I, where E(Ri) is the expected rate of return on the i 'h foreign stock market in terms of the foreign currency and 11 is the forward exchange premium. The unexpected foreign currency proceeds, however, will have to be converted into U.S. dollars at the uncertain future spot exchange rate. The dollar rate of return under the hedging strategy is thus given by
Obviously, parameter uncertainty enters into implementing the hedging strategy described 8 by equation (4) through E(R;). To a degree, the success of the hedge depends on the accuracy of 
In what follows, we refer to the hedging arrangement described by equation (4) as 'back-end' hedging and that described by equation (5) as 'front-end' hedging. The key advantage of front-end hedging is that the hedging decision can be made separately from the parameter estimation. 5
Because the third term in equations (4b) and (5b) will be small in magnitude as will be the fourth term in equation (4b), the following approximation results for both hedging strategies: Equation (6) suggests that much of the effect of exchange rate changes on the risk of the foreign IV.
Ex-Ante Portfolio Strategies
In this study the ex ante international portfolio strategies we examine, both with and without forward exchange hedging, are the strategies developed by Jobson and Korkie (1980 , 1981 ), Jorion (1985 and extended by Eun and Resnick (1988) . This literature has established that the expected return vector is the critical input for successfully implementing modern portfolio theory, Le., identifying the ex ante 'optima!' investment weights. Conventional estimation of the inverse of the variance-covariance matrix is satisfactory. In lhis study we use the unbiased estimator (see Jobson and Korkie),
where S is the usual N x N sample variance-covariance matrix.
Let us examine the unhedged strategies first, using the expected return equation
where a bar under a variable symbol denotes a vector, Y is the N x 1 ex post (historical) sample mean-return vector of the N assets, 1. is a vector of ones, Yo denotes the mean return from the ex post minimum-variance portfolio, and~represents the estimated shrinkage factor for shrinking the elements of Y toward Yo. Equation (8) ..estimates and is labeled the certainty-equivalence-tangency (CET) portfplio strategy. A second strategy, which is due to the simulation results of Jobson and Korkie (1980, 1981) is to arbitrarily, set~= 1. Combined with t·1, this strategy identifies as the optimal ex ante investment weights those of the ex post minimum-variance portfolio (MVP). The MVP strategy implicitly assumes that there is no useful asset-specific information in Y because it is not required as input to solve the portfolio problem.
A third strategy is the Bayes-Stein strategy developed by Jorion, which uniquely estimates the shrinkage factor according to the equation.
where T represents the length of the time series of the sample observations and S is as defined before. Using~in equation (8) and t·1, the Bayes-Stein (BST) optimal ex ante tangency portfolio can be determined. Equation (8) can potentially result in a uniform improvement on the ex post classical sample mean or Yo as estimates of the expected return because it relies on a more general model that includes them as special cases. Whether using the Bayes-Stein estimates in -the portfolio problem results in a more efficient ex ante optimal portfolio is an empirical question. A fourth unhedged strategy is to construct an equally weighted (EQW) portfolio. This approach can be viewed as a naive diversification strategy in the attempt to capture some of the potential gains from international diversification. Alternatively, it can be viewed as if the investor believes there is no useful information in the historical return data that can distinguish one asset versus another.
If the investor selects an unhedged strategy, realized returns are defined by equation (I).
To implement either the CET, MVP or the BST strategy requires obtaining a historical time series sample of dollar (or yen) returns, R i $ (R,t) (i= I, ... , N), to calculate the Y , Yo, S, and~needed for equations (7) and (8). If the investor selects a hedged (H) strategy, realized returns are defined
by (4) if a back-end hedging (BH) strategy is implemented and (5) if a front-end hedging (PH)
strategy is selected. Equation (6), which approximates equations (4) and (5), suggests that when a hedged strategy is employed, the variability in R¥s (R¥i) will be primarily due to the variability in the local currency return, 1<; (i= 1, ... ,N). This, in turn, suggests that for either the ex ante backend or front-end hedging strategy, the expected-return vector be estimated (using $ as the example notation) as
where Y, Yo, S, and W, and thus R, are calculated from a historical time series of local currency returns, R; (i = 1, ... ,N). The vector f is not estimated from historical data but rather contains as elements the current market-determined forward exchange premiums.
Examination of equations (4) and (5) V.
Empirical Results

A. The Data and Test Structure
We use the Morgan Stanley Capital International Perspective Stock Index Monthly return data and the Salomon Brothers World Government Bond Index Monthly ,return data described in Section II for the seven countries previously mentioned as the primary data. The stock data are in the U.S. dollar numeraire and the bond data are provided in both the U.S. and the local currencies.
Using the U.S. and local currency bond returns, a corresponding time series of exchange rate changes versus the dollar and the yen are constructed for each country via solving equation (1) for The return data and exchange rate change data are used to test the performance of the ex ante investment strategies discussed in Section IV. In conducting the tests, it is assumed that the investor has a twelve-month investment holding period. To estimate the 'optimal' ex ante investment-weight vector, it is assumed that the investor has knowledge of the 60 monthly returns prior to the beginning of the holding period. For the hedging strategies, the twelve-month forward premiums are calculated as of the inception date of the holding period from spot and twelve-month forward exchange rates obtained from the Chicago Mercantile Exchange Statistical
Yearbook volumes. The twelve-month forward premiums are then converted to monthly premiums to calculate the ex ante expected-return vector and the holding-period returns.
We attempt to examine the performance results for each strategy for thirty-six out-Df-sample (overlapping) holding periods using the 144 months of data. The sample periods are structured as follows: For the first holding period covering months 61 through 72, the estimation period covers months 1 through 60. For the second holding period of months 63 through 74, the estimation period covers months 3 through 62. Each subsequent pair of estimation and holding periods is shifted forward in time by two months. This methodology was successful in constructing 36 outof-sample tests when the numeraire curren~y was the yen. For the dollar, however, only 29 outof-sample periods could be constructed. For the other seven, a CET tangency portfolio on the positively sloped section of the ex post efficient frontier did not exist. 8 Consequently, since all strategies could not be compared, those seven out-Df-sample test periods were eliminated.
B. Test Results
Tabl 7
VIII presents the performance results for bonds, stocks,~d combined portfolios of bonds and stocks from employing the various ex ante strategies in the twenty-nine out-Df-sample 13 holding periods using the dollar as the numeraire currency. For each strategy, the in the Swiss market. Second, the portfolio weight vectors under hedging for U.S. and Japanese investors look remarkably similar for all asset classes. The reason for this is that regardless of which numeraire currency is used, a particular hedging strategy will identify a similar ex ante optimal investment weight vector to the extent that the forward premiums or discounts are small relative to the local currency mean returns, as they typically will be.
B.!. U.S. Results
Panel A of Table VIII presents the performance results for the unhedged strategies.
Examination of the results show that for all asset classes the three international diversification strategies cbntrolling estimation risk, I.e., MVP, EQW and BST, have higher average SHP values than the corresponding U.S. strategy, and also the CET strategy which does not attempt to control estimation risk. The only exception is the BST strategy for the mixed bond/stock diversification that failed to outperform the U.S. strategy of 50% bonds and 50% stocks. This result shows that as long as estimation risk is properly controlled, U.S. investors can actually realize gains from international diversification.
Panel A of Table VIII also shows that for each of the international investment strategies, the stock portfolio has a higher average SHP ratio than the corresponding bond portfolio. In addition, the stock portfolio is found to have a higher average SHP ratio than the corresponding mixed bond/stock portfolio. Considering the relatively low correlations between stocks and bonds, this result is somewhat unexpected. This result implies that in the presence of estimation risk involving different classes of assets, expanding the opportunity set to include both stocks and bonds will not always allow the investor to realize a superior risk-return trade-off.
A few points are of interest from Panel B, which presents the back-end hedging strategy results. First, the average SHP ratio of the international bond portfolio increases substantially with hedging. For example, the average SHP ratio of the MVP (EST) strategy increases from .40 (.37) without hedging to .87 (.75) with hedging. As a result, each of the hedged international bond investment strategies has an average SHP ratio which is more than twice as large as the SHP ratio of the U.S. bond strategy. In addition, the average SHP ratio of the mixed portfolio of bonds and stocks also increases substantially with hedging, outperforming the corresponding U.S. strategy. This, of course, is in sharp contrast to the case of bond investment. This different hedging result appears to be attributable to the fact that exchange risk is much more significant a factor in bond investment than in stock investment, as can be seen from examination of Table V. Third, once exchange risk is hedged, for each strategy the international bond portfolio has a higher average SHP value than the corresponding stock portfolio. This is in contrast to the unhedged results in Panel A, where for each strategy the stock portfolio has a higher average SHP value than the bond portfolio. It is also found that for the CET(H), MVP(H) and EQW(H) strategies, the bond portfolio has a higher average SHP value than the corresponding mixed portfolio of stocks and bonds. When the results for all three asset classes are considered, the MVP(H) strategy emerges as the best overall strategy among all hedging strategies. Table vm presents 
Panel C of
B.Z. Japanese Results
Table IX provides the performance resuits of the alternative international investment strategies for Japanese investors. Perhaps, the most striking finding of the table is that the yenbased investors could not go too far wrong by just investing in Japanese bonds. The average SHP value for investing solely in the Japanese bond market is larger than that for all other unhedged strategies, except the BST strategy which has the same average SHP value. Similarly, the Japanese bond strategy outperforms all the hedged strategies, except the MVP(H) strategy for international bond investment.
It is noted from Panel A of Table IX that with the exception of EQW strategy, the bond portfolio has a higher average SHP value than either the stock portfolio or the mixed portfolio of bonds and stocks. This is in contrast to the U.S. case, where the stock portfolio outperformed both the bond and mixed portfolios. In addition, Panel A shows that it is difficult for Japanese investors to substantially benefit from holding internationally diversified stock or mixed portfolios.
The Japanese stock or mixed investment strategies performed nearly as well, or better, than the corresponding international strategies considered.
Examination of Panel B and C, shows that the back-end and front-end hedging essentially produce the same results. Unlike the case for U.S. investors, however, hedging fails to allow the Japanese investors to achieve a superior risk-return trade-off. This result appears to be attributable to the fact that the hedging strategies call for reduced investment in the best performing Japanese market and increased investment in such weak markets as the Swiss. It is noted that among the unhedged strategies, the EQW strategy performed the worst for the same reason, Le., reduced investment in the Japanese market.
VI. Summary and Conclusions
As world capital markets have become more integrated, both individual and institutional investors have begun to diversify their portfolios internationally. In this paper, we have evaluated the 'potential' gains from international diversification from the perspectives of both U.S. and Japanese investors, considering bonds as well as stocks. In addition, we have examined the extent to which U.S. and Japanese investors can actually capture the gains from international diversification under the conditions of exchange rate and parameter uncertainties. The major findings of the paper are summarized as follows.
First, the ex post analysis of the gains from international diversification indicates that, in the absence of parameter uncertainty, both U.S. and Japanese investors can potentially benefit from international diversification; the magnitude of the potential gains, however, is much higher for U.S. investors than for Japanese investors. For U.S. investors, the gains accrue not so much in terms of a lower risk as in terms of a higher returns. For the Japanese investors, on the other hand, the gains accrue mostly in terms of a lower risk.
Second, in the presence of a parameter uncertainty, U.S. investors can capture gains from international diversification by using various ex ante international investment strategies designed to 17 control estimation risk. In contrast, Japanese investors could gain little from employing the ex ante
strategies. This appears mainly due to the fact that the potential gains are relatively modest to begin with for the Japanese investors, reflecting the strong performance of the Japanese capital markets.
Third, exchange rate uncertainty is an important component of foreign investment risk for both V.S. and Japanese investors, especially for bond investment. Hedging exchange risk is found to generally increase the benefits from international investment for V.S., but not Japanese, investors. It was also found that for V.S. investors, the international bond portfolio with hedging substantially outperformed the international stock portfolio, with or without hedging. This implies that V.S. investors should seriously consider using bonds with hedging as a vehicle for achieving international diversification. Currently, equities are a much more popular instruments for international diversification. It is in the currencies of these countries that forward contracts are readily available.
2. French and Poterba (1990) suggest that national investors weight their home country assets more heavily in internationally diversified portfolios out of choice rather then because of institutional constraints. The results presented in Table IT suggest that a large weight in the home country asset(s) is optimal as well.
3.
As one would expect, when there are less then perfect positive correlations between bonds and stocks, the combined portfolio of stocks and bonds will have a superior SHP measure.
4.
Our analysis in this section draws on our earlier work, Eun and Resnick (1988) .
5.
It can be seen from comparing (4b) and (5b) that if the last term of (4b), ECRJ (fce;), is small, which is highly likely, then the dollar rate of return will be similar for both hedging methods.
6.
In this study, we adopt the 'complete' hedge approach, with a hedge ratio of minus unity. We do not consider cross-hedging because the cross-hedge ratio is quite variable over time.
A recent study by Kaplanis and Schaefer (1991) shows that the cross-hedge approach often leads to poorer out-of-sample period results than the unitary approach. A complete hedging strategy is in accord with the empirical findings of Adler and Simon (1986) and the theoretical work of Eaker and Grant (1985) . Other recent studies on hedging strategies include Black (1989 Black ( , 1990 and Celebuski, Hill and Kilgannon (1990) .
7.
When the expected-return vector is estimated for the MVP, MVP(H), BST and BST(H) strategies of combined investment in stocks and bonds, we found that better results obtained when equations (8) and (9b) were calculated separately for the bond asset class and for the stock asset class rather than together. The results presented in this study are calculated in this manner. Additionally, it is noted that the 'MVP(H) strategy' is actually a misinformer since the ex ante expected returns for all N securities will not be the same after the forward premiums are added according to equation (9b) or in the combined bond and stock version of this strategy when Yo is estimated uniquely for bonds and for stocks. Consequently, the expected-return vector is required as input into the portfolio problem to frnd the ex ante solution weights. The name, however, is retained for simplicity.
8.
Confer Alexander and Francis (1986, pp. 64-65) .
9. In addition to hedging over the full twelve month investment horizon using twelve-month forward contracts, we also examined a 'roll-over' hedging strategy using the MVP(H) and BST(H) models where we use one-month, three-month and six-month forward contracts that are 'rolled-over' at expiration to allow for hedging the exchange risk over the twelve month investment period. In general, the average SHP values tended to increase with the length of the forward contract used to hedge the exchange risk for both the MVP(H) and BST(H) strategies .
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